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PREFACE 

This  report  updates  ERS-342,    Crop-Hail  Insurance,    1965:    Volume,   Cost, 
Indemnities.     A  detailed  discussion  of  crop-hail  insurance  and  its  historical  develop- 
ment appears  in  Crop-Hail  Insurance  in  the  United  States,  by  Leon  B.  Perkinson 
(U.S.  Dept.  Agr.  ERS-249,    1965). 


PROGRESS  IN  HAIL  SUPPRESSION 

"There  is  a  wide  range  of  opinion  on  whether  or  not  hail  can  be  effectively  sup- 
pressed or  its  damage  mitigated.     The  most  prevalent  premise  is  that  producing  many 
more  hailstone  embryos  by  silver  iodide  seeding  will  yield  smaller  hailstones,   which 
would  be  less  damaging  and  more  likely  to  melt  before  reaching  the  ground.     The  U.S. 
experiments  using  ground  generators  or  aircraft  generators  have  been  inconlusive. 
Major  long-term  experiments  in  Switzerland  and  France  have  been  similarly  incon- 
clusive.    Experiments  in  Argentina,   however,    show  positive  results  for  one  type  of 
storm  and  negative  results  for  others.     The  Russians  are  far  more  optimistic.     They 
claim  significant  success  from  introducing  the  silver  iodide  directly  into  this  super- 
cooled high-liquid-water-content  portion  of  the  cloud  by  means  of  antiaircraft  shells 
and  rockets.    .    .    .     Because  hailfall  is  even  more  variable  than  rainfall,   a  definite 
proof  of  success  is  all  the  more  difficult  to  obtain.     On  physical  reasoning,   for 
example,   we  cannot  exclude  the  possibility  that  seeding  may  sometimes  even  in- 
crease hail  damage."    From:    Weather  and  Climate  Modification  Problems  and 
Prospects,   Volume  1,   Publication  No.    1350,   pages  6-7,   National  Academy  of  Sciences 
and  National  Research  Council,   Washington,   D.C.,    1966. 
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CROP-HAIL  INSURANCE,    1966: 
VOLUME,  COST,  INDEMNITIES 

By  Lawrence  A.  Jones 
Economic  Research  Service 
Farm  Production  Economics  Division 


VOLUME  OF  COVERAGE 

Crops  on  some  500,  000  farms  are  estimated  to  be  insured  each  year  against 
damage  from  hailstorms.     The  number  of  hail  insurance  policies  is  larger  than  the 
number  of  farms,   because  more  than  one  policy  per  farm  is  often  written  where 
landlords  and  others  have  financial  interests  in  the  crop  along  with  the  operator.     In 
States  like  Illinois,   North  Carolina,   and  North  Dakota,   where  important  cash  crops 
are  subject  to  hail  damage,   more  than  half  of  the  growers  use  hail  insurance. 

Hail  insurance  on  growing  crops  in  1966  was  $3,  132  million,   about  2  percent 
more  than  in  1965  and  another  record  high  (table  1).  _l/    The  use  of  hail  insurance  has 
expanded  greatly  since  the  1930's.     It  is  now  $1.0  billion  larger  than  in  1956  and 
nearly  $2.  2  billion  larger  than  in  1946. 

Farmers  have  been  buying  more  and  more  hail  insurance,   mainly  to  protect  the 
rising  costs  of  growing  crops  and  the  higher  values  of  many  of  their  crop  harvests. 

Total  farm  production  expenses  reached  an  all-time  high  of  $33  billion  in  1966, 
about  139  percent  above  the  1946  level.     Cash  expenditures  for  fertilizer  rose  210 
percent;  gasoline  and  oil,  143  percent;  and  operation  of  tractors  and  other  motor 
vehicles,    162  percent.     The  great  investment  in  tractors  and  mechanization  is  re- 
flected by  an  increase  of  more  than  450  percent  in  depreciation  between  1946  and  1966. 

Cash  receipts  from  the  sale  of  crops  rose  from  $11.0  billion  in  1946  to  $18.4 
billion  in  1966,    an  increase  of  67  percent.     Increases  in  receipts  for  crops  frequently 
insured  against  hail  were:  cotton,    7  percent;  tobacco,    25  percent;  food  grains,    33  per- 
cent; feed  crops,    147  percent;  and  oil-bearing  crops,    300  percent.     The  1966  corn 
and  soybean  crops  were  valued  at  $5.  3  billion  and  $2.6  billion,    respectively. 

The  increases  in  both  costs  and  receipts  were  even  greater  for  individual  farm 
operators  because  of  the  trend  toward  fewer  and  larger  farms.     In  many  instances 


1  /    Excludes  all-risk  insurance  of  the  Federal  Crop  Insurance  Corporation  which 
protects  against  hail  as  well  as  most  other  hazards.     Federal  crop  insurance  totaled 
$636  million  in  1966.     Of  the  $25.4  million  paid  in  indemnities,   about  $4.  6  million 
was  for  hail  damage. 


the    margin    between    costs    and    receipts    was    much    smaller    in 
1966  than  2  decades  ago.     For  example,   typical  cash  grain  farms  in  the  Corn  Belt 
increased  in  size  from  221  to  308  acres  with  substantial  expansion  in  both  corn  and 
soybeans.   2/   Cash  receipts  per  farm  about  doubled  between  1946  and  1966  but  cash 
expenditures  tripled  in  amount.     Thus  farmers,    especially  those  specializing  in 
production  of  crops,   now  have  much  more  to  lose  if  crops  are  destroyed  or  damaged 
by  hailstorms. 

The  heaviest  concentration  of  crop-hail  insurance--55  percent  of  the  U.S. 
total—is  in  the  Corn  Belt  States  of  Ohio,   Indiana,   Illinois,   Iowa,   and  Missouri 
(tables  2  and  3).     The  growing  importance  of  hail  insurance  in  that  region  is  largely 
related  to  the  increased  value  of  corn  and  soybeans.     The  10-percent  rise  in  coverage 
in  1966  may  have  been  partly  due  to  relatively  large  hail  losses  in  1965.     However, 
the  wide  year-to-year  fluctations  in  insured  losses,    compared  with  the  steady  upward 
trend  in  coverage,    suggest  that  factors  other  than  losses  in  a  particular  year  are 
more  important  in  determining  the  amount  of  protection  bought.    Apparently  many 
Corn  Belt  farmers  buy  hail  insurance  on  their  crops  continuously,   much  as  they  buy 
fire  and  windstorm  insurance  on  their  buildings. 

The  Northern  Plains  region,   accounting  for  12  percent  of  the  national  total, 
ranked  next  to  the  Corn  Belt  in  the  use  of  crop-hail  insurance.     Hailstorms  are 
relatively  frequent  in  that  region  and  do  much  damage  to  wheat  and  other  small  grains. 
Wheat  and  small  grains  also  are  responsible  for  much  of  the  hail  coverage  in  the 
Southern  Plains  and  Mountain  regions.     Crop-hail  insurance  decreased  between 
1965  and  1966  in  each  of  these  three  regions.     One  factor  in  some  sections  that  re- 
duced the  need  for  protection  in  1966  was  the  poor  crop  caused  by  drought.     In 
southern  parts  of  the  Southern  Plains  and  Mountain  regions,   acreage  retired  under 
the  cotton  program  also  reduced  the  need  for  coverage. 

Crop-hail  insurance  in  the  Appalachian  region--10  percent  of  the  U.S.  total- 
rose  about  1  percent  in  1966.     Acreage  and  prospects  for  the  tobacco  crop,    especially 
in  North  Carolina  and  Kentucky,   usually  determine  the  region's  volume  of  hail 
insurance.     Insurance  in  the  Lake  States,   amounting  to  7  percent  of  the  total,   is 
mainly  written  on  corn,   small  grain,   and  soybean  crops.     In  the  Northeast,   Southeast, 
Delta  States,   and  Pacific  regions  there  are  few  hailstorms  and  few  crops  subject  to 
hail  damage  and  the  volume  of  coverage  is  small. 


PREMIUM  COST 

Hail  insurance  premiums  for  the  country  as  a  whole  declined  from  $116.4 
million  in  1965  to  $113.7  million  in  1966,   or  about  2  percent,   despite  a  slight  in- 
crease in  coverage.     Premium  cost  per  $100  of  coverage  mainly  depends  on  the  pro- 
bability of  hailstorms  in  the  area,   the  susceptibility  of  different  crops  to  hail  damage, 
and  the  extent  of  deductible  or  other  features  of  each  policy.     This  results  in  wide 
variation  in  premium  rates,   both  among  areas  and  among  crops.     However,    rates  for 
a  particular    crop  in  a  particular  area  change  slowly  from  year  to  year. 


2/  1966  data  from  Edwin  G.   Strand.     Costs  and  Returns,   Commercial  Corn  Belt 
Farms,    1966.     U.S.   Dept.   Agr.,    Econ.   Res.   Serv.    FCR-52.     10  pp.   Sept.     1967 


The  decrease  in  total  1966  premiums  does  not  reflect  any  important  overall 
change  in  rates  but  is  mainly  the  result  of  increased  coverage  in  the  Corn  Belt  where 
premiums  are  low,   and  decreased  coverage  in  the  high-rate  Great  Plains  and  Moun- 
tain regions  (table  4).     The  1966  average  premium  rate  per  $100  of  insurance  in  the 
Corn  Belt  was  only  $2.  19,    compared  with  average  rates  of  $5.  80,    $6.  89,   and  $7.  10 
in  the  Mountain,   Northern  Plains,   and  Southern  Plains,    respectively.     Total  hail 
premiums  in  the  Corn  Belt  in  1966  amounted  to  $37.  5  million,   followed  by  the  North- 
ern Plains  and  Appalachian  regions  with  $25.  6  million  and  $16.  1  million.     These  three 
regions  accounted  for  70  percent  of  all  expenditures  for  specialized  crop-hail  insur- 
ance in  the  United  States. 

The  cost  of  hail  insurance  per  policy  depends  not  only  on  the  premium  rate  but 
also  on  the  number  of  crop  acres  insured  on  each  farm.     Policies  with  premiums  of 
$100  or  less  are  frequent  in  the  Appalachian  and  Southeast  regions  where  there  are 
many  small  farms.     In  the  Corn  Belt  the  premium  for  many  policies  ranges  from 
$100  to  $150.     The  average  cost  per  policy  for  much  of  the  Northern  Plains  is  about 
$200.     Larger  farms  in  Texas  and  the  Mountain  region  have  hail  insurance  premiums 
averaging  $400-$500.     The  cost  of  insuring  cigar  tobacco  in  Connecticut  and  Massa- 
chusetts,  where  production  costs  are  large,    frequently  amounts  to  several  thousand 
dollars  per  policy. 


INDEMNITIES 

Payments  to  indemnify  growers  for  hail  damage  to  insured  crops  in  1966  totaled 
$54.6  million,    25  percent  less  than  in  1965  (table  5).     Loss  payments  declined  to  48 
percent  of  premium  cost,   the  lowest  loss  ratio  since  1959  when  it  was  46  percent. 
All  regions  except  the  Appalachian,   Northeast,   Northern  Plains,   and  Pacific  had 
lower  indemnity  payments.     In  the  Corn  Belt,   they  fell  to  $12.3  million,   less  than 
half  the  1965  losses.     Loss  payments  of  $16.  8  million  in  the  Northern  Plains  were 
14  percent  above  1965  and  the  largest  for  any  region.     North  Dakota  losses  were  60 
percent  of  the  regional  total  and  far  exceeded  losses  in  any  other  State  in  the  Nation. 

Indemnities  per  $100  of  insurance  vary  much  among  States,   depending  upon  the 
incidence  of  hailstorms  and  upon  the  damage  done.     Largest  losses  per  $100  of 
coverage  for  1957-66  were  in  Colorado,   Wyoming,   and  Montana,   where  they  averaged 
$7.68,   $6.23,    $6.  12  (table  6).     Losses  were  also  relatively  high  in  all  of  the  Northern 
and  Southern  Plains  States,   ranging  from  $3.67  to  $5.66  per  $100  of  insurance.     The 
eastern  Corn  Belt  States  of  Ohio,   Indiana,   and  Illinois  had  low  loss  rates  of  $0.  76, 
$0.74,   and  $0.83,   respectively. 

The  year-to-year  variability  of  hail  loss  payments  is  usually  greatest  in  the 
Northeast,   Pacific,   and  Delta  regions  where  little  insurance  is  written  and  where 
losses  are  relatively  small  on  the  average  (table  6).     In  the  Northern  Plains  and 
several  States  in  the  Mountain  and  Southern  Plains  regions,  losses  as  a  whole  are 
quite  stable  from  year  to  year.     They  may  vary  considerably,   however,   among  in- 
dividual farms . 

The  variability  coefficients  in  table  6  illustrate  the  increased  stability  that 
usually  may  be  attained  when  an  insurer  broadens  his  area  of  coverage.    If,    fc>r 
example,   a  company  were  to  sell  crop-hail  insurance  only  in  Massachusetts,   losses 
per  $100  of  coverage  could  be  expected  to  range  up  to  about  2-1/2  times  the  average 


loss  in  two-thirds  of  the  years.     The  variation  would  be  even  greater  in  the  remaining 
years.     For  the  Northeast  region  as  a  whole  the  variation  would  be  expected  to  be 
within  78  percent  of  the  average  in  two-thirds  of  the  years.     More  of  the  sporadic  high 
and  low  losses  in  different  localities  would  offset  each  other  as  the  area  and  volume 
of  insurance  expands.     The  need  for  smaller  reserves  in  relation  to  average  losses 
is  one  of  the  advantages  of  a  wider  distribution  of  crop-hail  coverage. 

For  1957-66,   the  ratio  of  losses  to  premiums  averaged  60  percent  for  the  United 
States.     This  10-year  average  loss  ratio  ranged  from  about  36  percent  in  the  Delta 
region  to  nearly  72  percent  in  the  Mountain  region.     In  the  Corn  Belt  and  Northern 
Plains  regions  losses  were  53  percent  and  66  percent,   respectively,   of  premiums . 


FEDERAL  CROP  INSURANCE 

In  addition  to  the  operations  of  the  specialized  hail  insurers  described  above,   the 
Federal  Crop  Insurance  Corporation  also  includes  hail  as  one  of  the  hazards  it  insures 
against  in  its  all-risk  insurance.     The  Federal  insurance  provides  financial  protection 
against  most  causes  of  crop  damage  not  resulting  from  the  negligence  of  the  grower. 
The  amount  of  Federal  crop  insurance     (FCI)  that  may  be  obtained,   however,   is 
limited  to  average  costs  of  production.     Specialized  hail  insurance  sometimes  includes 
deductible  options,   but  usually  the  total  expected  harvest  value  of  the  crop  may  be 
covered.     Other  differences  are  that  FCI  must  be  taken  before  the  crop  is  planted  and 
all  acres  of  the  unit  must  be  insured;  regular  hail  insurance  frequently  may  be  bought 
after  planting  time  and  all  acres  of  the  unit  need  not  be  insured.     Because  of  the  extra 
hazards,    FCI  premium  rates  usually  are  higher  than  hail  insurance  rates. 

Indemnities  paid  by  the  Federal  Crop  Insurance  Corporation  for  hail  damage  to 
crops  in  1966  were  estimated  at  $4.6  million,   down  from  $5.2  million  in  1965.     How- 
ever,  other  causes  of  loss  such  as  excess  moisture,    freezing,   and  drought  also  were 
lower  in  1966,    resulting  in  an  increase  in  the  relative  importance  of  hail  payments, 
from  about  13  percent  to  19  percent  of  all  FCI  indemnities.     For  the  entire  period 
1939-66,   hail  losses  were  estimated  at  10  percent  of  total  loss  payments  by  FCIC. 

Hail  was  responsible  for  29  to  40  percent  of  all  FCI  loss  payments  in  1966  on 
wheat,    oats,   barley,   dry  peas,    safflower,   apples,   and  peaches.    It  caused  18  and 
19  percent  of  the  insured  losses  to  tobacco  and  soybeans,   and  8  and  9  percent  of  the 
losses  to  corn  and  cotton,   respectively. 

In  dollar  amounts,   wheat  accounted  for  49  percent  of  all  Federal  crop  insurance 
hail  payments  in  1966.     Of  course,   all-risk  coverage  on  wheat  is  larger  than  for  any 
other  crop  and  much  wheat  is  grown  in  the  Plains  and  Mountain  regions  where  the 
incidence  of  hail  is  relatively  high.     Cotton,    soybeans,   and  tobacco  accounted  for  11, 
9,   and  9  percent,    respectively,   of  all  FCI  payments  for  hail  damage.     About  6  percent 
of  all  hail  indemnities  was  paid  on  corn.     Hail  losses  vary  widely  from  year  to  year 
among  crops  but  hail  damage  to  wheat  is  usually  relatively  large.     It  accounted  for 
49  percent  of  all  FCI  hail  payments  in  1962-66.     The  proportions  of  total  hail  indemni- 
ties paid  on  corn  and  cotton  during  that  5-year  period  were  11  and  10  percent,    respec- 
tively.    Soybeans  and  tobacco  each  accounted  for  about  7.5  percent. 


Table  1. — Hail  insurance  on  growing  crops:   Amount  of  insurance,  net 
premiums,  and  losses  paid,  United  States,  1934-66  \J 


Year 


Amount  of 

Net 

\ 

Losses 

Loss 

insurance 

premium  2/ 

paid 

ratio  3/ 

Million 

1,000 

1,000 

dollars 

dollars 

dollars 

Percent 

87 

3,117 

1,777 

57 

206 

9,224 

5 

726 

62 

167 

5,969 

2 

780 

47 

300 

10,871 

5 

150 

47 

318 

13,357 

9 

602 

72 

252 

9,709 

4 

838 

50 

243 

9,170 

3 

573 

39 

340 

14,859 

9 

290 

63 

476 

20,694 

13 

018 

63 

622 

26,929 

19 

,443 

72 

805 

34,898 

21 

,893 

63 

938 

42,100 

24 

245 

58 

973 

42,502 

16 

990 

40 

1,199 

58,442 

27 

702 

47 

1,288 

53,732 

28 

511 

53 

1,240 

55,186 

26 

823 

49 

1,057 

40,057 

16 

710 

42 

1,371 

53,874 

36 

,151 

67 

1,589 

65,539 

34 

927 

53 

1,776 

69,389 

49 

807 

72 

1,897 

72,575 

54 

,485 

75 

2,067 

77,242 

44 

701 

58 

2,117 

78,095 

73 

,130 

94 

2,410 

95,368 

57 

,856 

61 

2,452 

103,815 

54 

,655 

53 

2,461 

98,727 

45 

350 

46 

2,495 

103,022 

59 

,945 

58 

2,420 

96,738 

66 

,772 

69 

2,653 

108,863 

81 

,220 

75 

2,822 

110,976 

72 

,546 

65 

2,887 

112,180 

71 

903 

64 

3,071 

116,395 

72 

,392 

62 

3,132 

113,706 

54 

,557 

48 

1934 

1935 

1936 

1937 

1938— 

1939 

1940— 

1941 

1942 

1943 

1944 

1945— 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963  4/ 

1964  4/ 

1965  47 

1966  5/ 


1/   By  mutual  and  stock  insurance  companies,  and  State  hail  departments.   Includes 
only  amounts  directly  written  by  insurers. 
2/  After  cash  discounts  and  dividends. 
3/  Losses  as  a  percentage  of  net  premium. 
4/  Revised. 
5/  Preliminary. 
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